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Detection of Campylobacter pylori urease antibodies and 
reagent therefor. 

The present invention relates to a diagnostic 
reagent, in particular it relates to a diagnostic reagent for 
use in the accurate diagnosis of Campylobacter pylori 
infection* 

Chronic gastritis is a histological diagnosis based 
on an increase in the number of chronic inflammatory cells 
(plasma cells, lymphocytes, histocytes) in the lamina propria 
of the gastric mucosa* Chronic gastritis is termed active 
when there is an acute infiltration of neutrophils. Chronic 
active gastritis is further classified according to its 
distribution within the stomach. Type A gastritis usually 
affects acid secreting cells in the stomach in preference to 
the antrum. This is seen in patients with pernicious anaemia 
and is believed to be of an auto immune pathogenesis. Type B 
gastritis primarily affects the pyloric or antral area of the 
stomach, and is not associated with pernicious anaemia. 
Futhermore, type B gastritis has been shown to be associated 
with gastric and duodenal ulcer and occurs with increasing 
frequency with ageing. 

In the past f chronic gastritis has been attributed 
to many causes including smoking, drugs, and alcohol. 
Traditionally, duodenal ulceration has been associated with 
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excess gastric acid secretion r and therefore current surgery 
and chemotherapy is designed to curtail or reduce this 
output* 

This approach however, may be revolutionised 
following the culture of a bacterium from gastric biopsy 
specimens exhibiting gastritis* In 1983 Warren and Marshall 
( Lancet , 1983 f i, 1273-5) reported the growth of a curved 
bacillus from biopsy specimens taken at gastroscopy- As this 
new organism was first isolated from the pylorus region of 
the stomach, and was campylobacter-like, it was named 
Campylobacter pyloridis . - This was subsequently changed to 
the classically correct form of c. pylori . 

These, or similar bacteria have been observed on 
the mucosa of resected stomachs of man, in association with 
carcinoma and ulceration, since the turn of the century. 
Although these organisms had been seen and reported for 
nearly 100 years, they were not recognised because of culture 
failure* This was due, either to the fastidious nature of 
C. pylori , or else misinterpreted as for example Pseudomonas 
species. It is only possible to isolate this organism from 
gastric biopsy material and even then critical growth 
conditions are needed. It has now been shown that these 
organisms are peculiarly adapted to their niche in gastric 
mucus. Their spiral morphology and high motility are 
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advantages in such a viscous environment. C. pylori is 
localised clos to intercellular junctions taking advantage 
of the rich source of nutrients found there. 

Prolonged incubation (at least three days) in a 
microaerobic atmosphere (6% oxygen) is required for visible 
colonies to be produced. Blood or serum is necessary for 
growth and humidity should be high. 

Successful culture of this organism prompted 
prevalence studies correlating endoscopic and histologic 
appearance, patient demography and past medical history to 
attempt to elucidate the pathogenic or opportunistic role of 
c. pylori . 

Most workers now agree that the correlation between 
histological confirmed chronic active typ^B gastritis and 
the presence of C. pylori is more than 90 per cent. However, 
the correlation with duodenal ulceration is not as convincing, 
and workers have differed in their findings from 60 to 100 
per cent. This discrepancy may be explained by the patchy 
distribution of gastritis or to inadequate culture 
techniques . 



Patients colonised with C. pylori have been shown to 
elicit a specific immune response, A simple, highly 
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sensitiv and specific test is needed which will reliably 
predict the pres nee or absence of these organisms, obviating 
the need for expensive, invasive, endoscopic procedures. The 
serological response to C« pylori of people attending 
gastroscopy and "normals" has been studied, mainly by the 
relatively insensitive complement fixation test (CFT). 

Current tests are based on very crude antigens , - 
which give sensitivity and specificities of between 70- and 
90%, and cross react with other members of the Campylobacter 
genus. A soluble antigen preparation used by Rathbone et al 
(Proceedings of the IV Campylobacter Workshop , Sweden, 1987). 
has improved sensitivity and specificity to around 90%. 
Newell et al (Serodiagn. Immunother, 1987, 1, 209-17) have 
modified I^Coy's acid extract; this preparation has a similar 
protein profile to Rathbone' s soluble antigen , There are 
reduced amounts of the 54 KDa protein so that cross reactions 
with other Campylobacters are reduced, but not eliminated. 
Seven out of ten sera from patients with C. jejuni infection 
still produced a high titre with Newell 1 s acid extract. 

Goodwin et al (J. Inf. Dis., 1987, 155 , 488-93) 
also used an acid extract in an ELISA test. With a cut-off 
value of 300 ELISA Units (EU) they attained a sensitivity of 
81% and a specificity of 97%; at 150 EU, a sensitivity of 99% 
and specificity of 78%, However, Goodwin concluded that 
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"patients with intermediate results" i.e. b tween 150 and 300 
EU "will need an endoscopic examination to determine whether 
C. pylori is present"; about 30% of patients were in this 
intermediate group* 

Serology might also help to elucidate the 
relationship between these Campylobacters and gastritis, and 
peptic and duodenal ulceration. This non-invasive diagnostic 
test lends itself to the investigation of people other than 
those attending gastroscopy clinics. 

It has now been found that a serological test using 
a reagent comprising extracted Campylobacter pylori urease 
enzyme attached to a solid surface can very accurately 
determine the presence or absence of C . pylori . Such a 
diagnostic test has the tremendous advantage that it obviates 
the need for the expensive, invasive and unpleasant 
endoscopic examination of patients. 

According to one aspect of the invention there is 
provided a reagent for use in the diagnosis of Campylobacter 
pylori infections comprising extracted C« pylori urease 
attached to a solid surface. 

C, pylori may be isolated from human gastric mucosa 
or gastric epithelium (see Marshall B.J. et al, Microbios. 
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lett » , 1984, 25, 83-88, & Kasper & Dickgiesser, Infection, 
1984, JJ2, 179-180). Several strains of C. pylori are 
deposited with the National Collection of Type Cultures 
(NCTC) and available to anyone on request. Once isolated 
the bacteria can be cultered on media containing blood or 
serum, for 3-5 days in a microaerobic atmosphere (6% oxygen) 
The colonial morphology is very distinctive; the colonies 
are small, translucent and convex* 

2he C. pylori urease used for the reagent may be 
extracted from C > pylori by first culturing the organism 
on a large number- of culture plates such as blood agar. 
Following 4 days incubation the bacteria are harvested from 
the plates into pH 7 phosphate buffered saline. The 
suspension is then extruded through a French Pressure cell 
and subsequently centrifuged. The C. pylori urease can be 
found in the suspension as demonstrated by polyacrylamide 
gel electrophoresis and subsequent staining of the gel with 
Fishbein's catalytic stain for urease (5th International 
Symposium on Chromotography , 1969) * Urease is seen as a 
blue band. 

The urease thus prepared can be then attached to 
a solid surface suitable for the diagnostic test selected. 
For example if the urease preparation is to be used in an 
ELISA test, as described by Voller in Enzyme Immunoassay, 
Edward T. Maggio., CRC press, p!81-196, then it is attached 



WO 89/09407 



7 



PCT/GB89/00104 



to raicroplates using passive adsorption- Such plates are 
usually made from plastics such as polystyrene, polyvinyl or 
polypropylene. Alternatively, the urease preparation could 
be attached to latex beads for use in a passive latex 
agglutination test (see Hecharry & Michaelson r Lab. Manage., 
1984, 22 (6), 27-40)* Attachment to the beads may be by 
passive adsorption, or alternatively bridging chemicals such 
as carbodimides , cyanogen bromide or glutaraldehyde may be - 
used. 

In an ELISA test for C. pylori according to another 
aspect of the present invention, serum samples from patients 
are added to the reagent described above, wherein the solid 
surface is a microplate, and incubated. Following incubation 
and washing, a preparation of anti-human antibody conjugated 
to a suitable enzyme such as B-galactosidase , peroxidase, 
alkaline phosphatase or glucose oxidase, is added to the 
solid surface and again incubated. Following incubation and 
washing t a substrate , usually chromogenic is added in order to 
assay the bound antibody- enzyme conjugate. Such substrates 
are initially colourless but yield a coloured product upon 
enzyme degradation. For peroxidase conjugates hydrogen 
peroxide with orthophenylenediamine can be used? para- 
nitrophenyl phosphate may be used for alkaline phosphatase. 
Therefore the presence of antibodies to C. pylori in the test 
sample, is determined by reading the optical density at the 
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appropriate wavelength. 

In a passive latex agglutination test for C, pylori 
according to another aspect of the present invention, the 
C. pylori reagent described above, wherein the solid surface 
is latex beads, is added to samples of the test serum and 
agglutination of the suspended latex beads is examined for. 
Agglutination of the latex beads indicates the presence of 
C. pylori antibodies. 

Use of the reagent of the present invention in such 
tests as ELISA test or passive latex agglutination 
produces a highly sensitive and specific non-invasive test 
which can accurately predict the presence or absence of 
C. pylori . The test is more precise than either culture or 
histological examination and eliminates the cross reactions 
with other Campylobacter species attained with other 
antigenic preparations. 

Urease was prepared for other urease producing 
pathogens, that is Staphylococcus aureus , Proteus 
mirabilis, Morganella morganii , Klebsiella pneumoniae and 
Pseudomonas aeruginosa . C. pylori positive and negative 
test sera from patients were cross adsorbed with each of 
these urease preparations, and the antibody titres to 
C. pylori urease, as well as to the homologous antigen, 
were studied. Patients with C. jejuni were also studied. 
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action- were observed to the other urease 
No cross reaction, wej-= 

preparations or to C .iej uni. 

A t est Kit for carrying out an ELISA test may 

... following components; microplates having the 
comprise the following v block ing 

bu£i e r . *i* can „e a .«U ^ £or 

,w <T4SA) 5 a container or out 

1% bovine serum albunim (BSA) a 

• samples- a container of anti-human antibody 
diluting samples, substra te for the 

conjugated to an enzyme; a container 
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enzyme together with a container of diluent; a container of 
3N NaOH; a container of washing solution together with 
instructions for carrying out the test* 

The invention will be described further with 
reference to the following examples. 

Examples 

Example 1 

ELISA test for the detection of C. pylori antibodies . 

A recent clinical isolate of C. pylori was identified by its 
characteristic rapid urease reaction and Gram stain 
appearance. This was subcultured onto 10 blood agar plates 
and incubated for 4 days at 37°C in a microaerobic 
atmosphere* Once C. pylori had formed colonies on the plates 
it was harvested into phosphate buffered saline (BBS) and 
then washed three times in PBS. It was ' resuspended in 10 ml 
of PBS and this was extruded through a French Pressure cell 
at 20 , 000 Ib/sq in. The lysate was then centrifuged at 
25,000 g far 30 mins at 4°C. A Lowry protein estimation was 
carried out on the supernatent which contained C. pylori - 
specific urease. 

The supernatent was then diluted with coupling 
buffer (a simple carbonate buffer at pH 9,6) to give a 
protein concentration of 10 mg/1, and 100 ul of this was then 
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u. of an * late 103 le " ° V ^ ^ f 

e^ed to each well - - ^ ^ fl ^ ^ we ll of 

4 o c . The next day tn e Mn _ 

„,*—/..» — " i h at *S oc an, 

a- - This was incubated for J. 
specific binding. This M ,„ each well was 

1JM tiK1 e S with PBS/ween. To each 

^ Tr t e St sen» sables. The test « 
^ed 100 ul of the tee ^ rf JgG 

^ted with " in= _ d £M , h « » oc ■ 

^Tch it wa -» ««— ~ ^ 

after which it was P . oniu gate anti-human 

w ashin 9 . an auaune ^ oonj u g ate 

antibody (100 ul/well was 

plate was 

was diluted 1-eOO with dilution buff ex. 

in cubated a,ain for two hou^a ^ ^ 

tte piate was washed ™ ^ ^ (lro5/nl) was then 

sltro phenylPhos P ha« ^ ^ ^ _ incubat ed 

adde d to each well « _ ^ st „ pped with 

for 30-40 mins at 25 • opti cal density of 

(50 ul/well) and the op^a. 
3„ sodiu* ^ 5 ^ 5 ^ ^ reader . 

ea ch well was ^ ^ ^ 

Appropriate controls were 



n^eussion of results 



* st described above was used to study 202 
The test descrin ^ was 



.ending gastroscopy. ^ir Cj2yl°£- 
patients attending 9 5eCt ions and Gram 

-.r-oscopy of histological sectio 
evaluated by microscopy o 
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staged tissue smears, by culture, and by a urease test on 
bi opsy sables. A very high discrimination was found between 
C.pylori negative and positive patients on microbiological 
testing when the urease ELISA was used on serum (Figure) . 
At a cut-off 500 optical density the new test gave no false 
negative results (sensitivity 100%) . Furthermore 18 sera 
from C.pylori positive patients which had been negative on an 
- ELISA with a soluble antigen gave high titres with the 

^ease ELISA. There were 29 patients who had high titres in 
the urease, assay in whom C.pylori was not detected by micro 
biology, 11 of these had C^ylori seen on histological 
examination (specificity 52%) ; 23 of the 29 had active 
gastritis, and a further 5 had intestinal metaplasia. The 
12 patients with active chronic gastritis may have had 
C pylori infection not detectable by histological or 
xaicrobiological techniques, 3 of these had biopsy specimens 
taken which were inadequate for histological examination. 
C.pylori will only colonise gastric type tissue and so it is 
not surprising that the organism was not detected in the 
specimens with intestinal metaplasia; C. pylori has a patchy 
distribution and might have been present elsewhere in the 
stomach. There were no cross reactions with C.^uni; 5 
sera from patients infected with C^jejimi negative. 
Low specificity may be explicable by C.p ylori associated 
gastritis not detected because of sampling error or the 
insensitivity of microscopy and culture. 
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There was a high correlation between the presence 
of proven gastritis and antibody to C .pylori urease. One 
hundred and ten of the 127 patients with gastritis had 
urease antibodies . There were seventeen patients 

with gastritis in who antibody was not detected; their 
gastritis may have been due to another cause such as 
treatment with non-steriodal anti-inflammatory agents, or 
the recently described lymphocytic gastritis (seen in four 
of these patients) . There were ten patients with normal 
histology and urease antibody; one patient had C> pylori 
infection, five had intestinal metaplasia* 

Example 2 

Passive latex agglutination test for the detection of 

C« pylori antibodies 

Latex particles obtained from Sigma chemicals are sensitised 
(see Sherarchi at al f J, Cli. Microbiol, 26,(5), 1988, 954- 
956) with C. pylori specific urease extracted and prepared 
as described above in example 1 . Following checkerboard 
titrations to establish optimum concentrations of antigen 
and test sera, sensitised latex is added to the test serum 
and agglutination is examined for. Appropriate controls 
are included and the results are expressed as either 
positive or negative- 
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, * for use in tta. Magnosi. of 
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c. pylori 



urease atwa»» ■ 

. j ^-n claim 1 wherein tne 
2. A reagent as clawed m Claim 

solid surface is a micropiate. 

, -™ a ri in Claim 2 wherein the- 
3 a reagent as claimed in cxa 

Mastics such as polystyrene, 
mi croplate is made from plastics 

ooly vinyl or polypropylene. 

P OJ -Jf v J , riaim 1 wherein tne 

4 . * reagent as claimed m Claim 

solid surface is latex beads. 

* for use in the diagnosis of 

* A reagent for use •>-« 

+ .«„t±allY as hereinbefore 
v. ^ ovlori infections substantially a 
^ Y Lobacter_eZlgri Examples. 
~ _ „ 4-r. either one or tne r 

in a serum sample comprising 

in a serum .-^le to the reagent as 

±) adding the serum sample x. 

* ^".tiv one of Claims 1 to 3 to 
claimed in any one <-> 

produce a test sample? 

^ e-miie followed by 
u , incubating the test sample, 

washing thereof ; 

o£ anti-human antibody 
adding a preparation of an 

« 4-r, the test sample; 
conjugated to an enzyme to the 

, 4*. test sample, followed by 

iv) incubating the test v 

washing thereof; 

,K Ct rate for the enzyme to the 

v) adding a substrate 

test sample; 
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vi) aeter*ining the presence or absence of 

antiboay to C^lori in the test sa»ple. 

7 * *ethoa as claiaea in Clai* 6 *«ein *" 
en^is'se^tea.ro^-^ctosiaase.pero^se, 

alteli ne phosphatase ana gincose osiaase 

,. * n»thoa as clai»ea in Clarm 6 or C 

.or absence of antiboay is astern* 
serein the presence or abse ^ ^ 

by reading the optical aens.ty of the 
appropriate wavelength. 
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9. A method 01 — — - - 

v, ^ the reagent as claimed m Claim 
a serum sample wherein the reag 

samo le incubated and examined for 
4 is added to a serum sample , m 

„. or absence of agglutination, 
the presence or abse .^ odies to C_j>y_lori 

10 . 

in a serum sample substantially as hereinbefore 

* n* to either one of the Examples, 
with reference to eit«<= 

sections comprising clain5 
i, a reagent as cla^d m any on 

1 to 3; , , - 

a «+-ibodv corrugated 
u) a container of anti-human antibody 

to an enzyme? 
ml a container of substrate for the 

together with instructions for carrying out 

the test. 

* * riaiiii 11 wherein one 
,2. A test kit as claimed in Claim 

or .ore additional containers are provided. 
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, * n&im 12 wherein the 
13 A test kit as claimed in Claim 

- teu - 004 

sodium hydroxide. ...,„,. 

U. k test kit substantially as hereinbefore 

described. 
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